Comparative effect of dietary administration of Lathyrus sativus pulse on behaviour, neurotransmitter receptors and membrane permeability in rats and guinea pigs.
Neurolathyrism, an upper motor neuron disease, has been thought to be caused by long-term dietary consumption of lathyrus pulse, which contains the toxin beta-N-oxalyl-L-alpha,beta-diaminopropionic acid. Earlier behavioural studies employing oral feeding of lathyrus pulse to animals has been conducted without evaluating the biochemical toxicity potential. In the present investigation the effect of dietary feeding of 10%, 50% and 80% lathyrus pulse to rats and guinea pigs for 3 months on neurobehavioural parameters, including locomotor activity, inclined plain test and neurotoxicological parameters such as neurotransmitter receptor binding, Ca(2+) influx and membrane fluidity, was investigated. Exposure of 50% low and high toxin lathyrus to rats did not cause any significant change in locomotor activity, whereas guinea pigs at the same dosage regimen of high toxin lathyrus showed significant lowering of inclined plain test scores. Furthermore, studies of neuroreceptor binding in rats fed 50% low and high toxin lathyrus showed significant changes in glutamate, dopamine and muscarinic receptors, whereas the benzodiazepine receptor elicited no change. Guinea pigs, on the other hand, fed 50% and 80% lathyrus in the diet showed significant changes in glutamate, dopamine, muscarinic and benzodiazepine receptors. Interestingly, significant elevation in intracellular calcium with a concomitant increase in membrane fluidity was observed in rats (50% low and high toxin) and guinea pigs (50% and 80%) fed a lathyrus diet. These results indicate that although both species (rats and guinea pigs) are susceptible to neurochemical changes on exposure to lathyrus, locomotor changes are only noticed in guinea pigs. Thus, guinea pigs may be more prone to lathyrus toxicity and may serve as a sensitive animal model compared with rats.